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SUMMARY
Although the f irst lung transplantat ion in a patient was performed over
20 years ago, it is only during the last 3 years that some of these operations
have been successful. One of the major obstacles, impeding success for so
many years, was the strong rejection response induced by lung grafts. Based
on these poor results it was suggested, that rejection of lung grafts was more
vigorous and more resistant to immunosuppressive treatment than reject ion
of other organ grafts. The mechanism underlying this suggested difference
between reiection of lungs and other organs was however obscure.
The question whether lungs are rejected more vigorously than other
organs is treated in this thesis. Part icular attention is paid to the possible
role of the bronchus-associated lymphoid t issue (BALT) transplanted within
the lung graft, and the influence of inhaled stimuli reaching the lung graft
via the airways.
In paper 1 it is shown that in the absence of rejection the function of lung
grafts is siightly affected by various factors of the transplantation procedure,
in part icular by a disruption of the hi lar structures and ischemia. The grafts
largely recover from this reimplantation response, and their function then
remains constant for the rest of the observation period.
In paper 2 it is shown that on the other hand during rejection the function
of lung grafts drops sharply. The pace of rejection in the various donor-
recipient combinations studied depends on the degree of incompatibility of
donor and recipient. This functional study confirms that lungs are more
rapidly rejected than other organs, when transplanted accross the major
histocompatibi l i ty barr ier.
Paper j focuses on the induction of the rejection response against lung
allografts. The first features of rejection are found in the graft's BALT which
is heavily infiltrated by recipient lymphocytes, while simultaneously
lymphocytes from the graft leave the BALT and home into the recipient's
lymphoid tissues. It is concluded that the graft's BALT intensifies the contact
between graft and recipient, so as to accelerate the rejection response in lung
grafts.
ln paper 4, the histological changes in lung grafts during rejection, in-
vestigated appear to form a universal pattern in all donor-recipient combi-
nations studied. This pattern consists of four consecutive reiection phases,
each with distinct morphological characteristics. Previous reporrs on rhe
histological changes in lung grafts described more isolated pictures, but these
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are found to generally fit in the rejection pattern as defined in this paper.
ln paper J, the influence of BALT upon lung allografr rejection is elimi-
nated either by roentgen irradiat ion of the donor, or by retransplantat ion of
rhe graft. The prolonged survival of irradiated grafts confirms that BALT
lymphocytes of the graft accelerate the rejection response. The much longer
survival of retransplanted grafts however indicates that cells other than
lymphocytes, probably dendritic cells, are the ma jor stimulus for rejection.
Paper 6 demonstrates the immunological potency of the lymphoid tissue
of lung grafts which is capable of mounting a lethal Graft-vs-Host disease
when lungs are transplanted from a parental strain into a F1 recipient. I t  is
conceivable that Graft-vs-Host responses interfere with the rejection
response in fully allogeneic combinations.
ln paper 7, the influence of inhaled stimuli on the subsequent rejection of
lung grafts is investigated. Therefore grafted rats are exposed to various
degrees of st imuli  via the airways. In this way i t  is shown that inhaled st imuli
aggÍa-vate the rejection response against the graft.
ln paper 8 is described how rejection of lung grafts can be prevented by
treatment with cyclosporine, a new and very potent immunosuppressive
drug. Surprisingly, one dose of cyclosporine injected three days after trans-
plantation suffices to prolong survival of most grafts indefinitely.
In the concluding chapter, it is stated that the extraordinarily rapid rejec-
tion of lung grafts might well be explained by the role of BALT in lung grafts
in combination with the effect of inhaled st imuli .  The implications of our
studies for some aspects of lung transplantation which might be relevant for
clinical lung transplantation (such as graft preservation, donor-recipient
matching, diagnosis of rejection, and immunosuppression) are discussed
here in more detail.
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